The characterization and hormonal regulation of kidney androgen-regulated protein (Kap)-luciferase transgenic mice.
The androgen-dependent regulation for the gene encoding the kidney androgen regulated protein (Kap) was examined in transgenic mice expressing luciferase (luc) under the control of the murine Kap promoter. Biophotonic imaging was used to visualize luciferase expression from the kidneys and various organs that was confirmed using luminometer assays. Kap-luc expression was observed at high levels in kidneys, epididymides, testes, and seminal vesicles in male mice, and in kidneys, ovaries, and uterus in female mice. Kap-luc expression was modulated by androgen and anti-androgen treatment in both male and female mice. Male mice were treated daily with the anti-androgenic compounds, cyproterone acetate (50 and 100 mg/kg/day) and flutamide (50 and 100 mg/kg/day), or vehicle for 16 days. Endpoints evaluated included in vivo biophotonic imaging, body weights, organ weights (liver, kidney, testes, epididymides, preputial gland, and seminal vesicles), protein luciferase assays and Western blot analysis. Biophotonic imaging was used to follow Kap-luc expression from each animal throughout the experiment using a sensitive imaging system. These imaging results correlated well with Western blot analysis and traditional endpoints of body and organ weights. Following treatment with anti-androgens, the luciferase signal was found to significantly decrease in the intact male mouse using in vivo biophotonic imaging and correlated with measurements of luciferase activity in homogenized organ extracts. The decrease in epididymal and seminal vesicle weight confirmed the action of the anti-androgens. In vivo imaging documented significant changes in luciferase expression within the first few days of the experiment indicative of the anti-androgenic activity of the drugs. Testosterone treatment significantly increased the Kap-luc bioluminescent signal in female mice. This increased luciferase induction was shown to be inhibited by coadministration of cyproterone (100 mg/kg/day). Our results indicate that biophotonic imaging may provide a useful approach for noninvasively tracking the effects of endocrine disruptors in specific tissues.